This study was designed to prove the probable effect of oral treatment (combination of tamsulosin with potassium citrate) on serum xanthine oxidoreductases and oxidative stress levels for patients with nephrolithiasis. A total of 55 newly diagnosed nephrolithiasis patients (P1 group) were involved in this study matched with 30 apparently healthy volunteers (C group); 22 of the patients (P2 group) were followed after treatment. Blood urea, creatinine, uric acid, total serum protein (TSP), and albumin were measured by using Abbott c400 analyzer. Colorimetric methods were used to detect total antioxidant status (TOS), total antioxidant status (TAS), oxidative stress index (OSI), xanthine oxidoreductases enzymes (xanthine oxidase (XO) and xanthine dehydrogenase (XDH)) and other biochemical parameters. One-way ANOVA test was used for data analysis. For P1 group in comparison to that of C and P2 groups, the observed results were as follows: significant increases were observed in serum urea, creatinine, MDA, TOS, TAS, OSI, XO, and UA, p=0.007, p=0.001, p=0.000, p=0.000, p=0.000, p=0.002, p=0.039 respectively, while significant decreases were indicated XDH, TSP, and albumin, p=0.000, p=0.001, p=0.001 respectively. Meanwhile, the measured parameters were exhibited a good alteration after treatment (TOS and TAS were significantly decreased, while TSP and albumin were slightly increased). The present study suggests that the used treatment success in balancing the oxidative stress of nephrolithiasis patients by decreasing the oxidants and increasing the antioxidant parameters leading to prevent the renal damage.
INTRODUCTION
Nephrolithiasis is a complex disease prevailing worldwide, affected by two main factors: genetic and environmental; recently studies found that family history, lifestyle modification diet, low intake of fluids, and obesity are effect factors that play a role in the development of nephrolithiasis 1, 2 . In nephrolithiasis polycrystalline accumulations were obtained; caused by a disorder of the equilibrium between solubility and accumulation of salts in kidneys, composed of varying amount of crystalloid and organic compounds, and formed inside the kidney wherever urine collects 3 . Kidney stones may have various compositions which include: calcium oxalate (CaOx), calcium phosphate (CaP), and uric acid (UA) 4 . For treatment, potassium citrate has been applied as an oral alkalinizing agent, it reduces the saturation of kidney stones by inhibiting crystallization and enlargement of the stones by decreasing citrate uptake, increasing citrate excretion in addition of its effect on pH [4] [5] . Meanwhile, tamsulosin hydrochloride is a selective nephrolithiasis treatment as alpha-1-adrenoceptor, acts as a blocking agent and originally used to decrease the procedure required for stone removal or passage [6] [7] [8] [9] . In kidney tissue, the reactive oxygen species (ROS) lead to injury or inflammation during the interactions between the crystals and renal cells and are responsible for the various cellular responses; CaOx crystals generally form in the renal tubules [10] [11] [12] . Oxalate-induced membrane injury is mediated by lipid peroxidation (LPO), an oxidation process of polyunsaturated fatty acids to generate oxygen free radicals and give malondialdehyde (MDA) 13 . Xanthine oxidoreductases (XOR, XDH/XO) is responsible for the oxidation of hypoxanthine to xanthine to generate UA and ROS 14 .
In normal tissues, the enzyme exists as XDH (XDH, EC 1.17. 1.4) , utilizing NAD + as coenzyme rather than of O 2 as the electron acceptor. XDH can be readily converted to the oxidase (XO, EC 1.17.3.2) form irreversibly by either the oxidation of sulfhydryl residues or proteases; XO considered as a first biological source of (O2•ˉ) and a key mediator of cell damage [15] [16] . Hyperuricemia cause by increasing UA production or reduced excretion, at all cause give reduction glomerular filtration, tubular excretion or increased reabsorption would result in an elevated serum UA 17 . The aim of current work is to study the effect of tamsulosin hydrochloride and potassium citrate treatment on some oxidative stress markers in Iraqi patients with nephrolithiasis.
MATERIALS AND METHODS
Three groups were included in this study; newly diagnosed 55 male patients with nephrolithiasis before treatment (P1 group) and 30 apparently healthy controls comparable for age and gender and without a history of nephrolithiasis (C group) were involved in the current study. Twentytwo of these (55) patients were attending after being treated with tamsulosin hydrochloride and potassium citrate treatments for one week (P2 group). All patients underwent kidney ultrasound screening through ultra-sonographer, P2 group were treated with a combination of tamsulosin hydrochloride (in a dose of 0.4 mg) and sodium-potassiumhydrogen citrate (Uralyt-U® from Cid -Madaus, Germany) in the morning after breakfast for a week. This treatment was given daily in three divided doses to get a urinary pH between 6.2 and 6.8. The first dose involved one measure spoonful. The samples were collected from patients who were attending to Al-kindy teaching hospital in Baghdad, Iraq. Venous blood samples were collected from an antecubital vein (8.00-12.00 a.m.) after the 10-12 h overnight fasting period. The obtained sample was centrifuged at 3000xg for 5min and the collected serum was stored at -27 o C. In the current study Patients with diabetes mellitus, diabetic nephropathy, heart disease, taking a potent antioxidant, history of alcohol intake, females, smokers and patients with Stones less than 5 mm were excluded. This study protocol was approved by the Ethics Committee of the College of Science/ University of Baghdad. The serum XO and XDH were measured according to the Ackermann method 18 . Levels of OSI, total oxidant status (TOS) and total antioxidant status (TAS) in the serum of studied group were measured according to methods developed by Erel [19] [20] . A modified method of Satoh was used to measure malondialdehyde (MDA) 21 . Also, other biochemical parameters included: fasting blood sugar, blood urea, creatinine, total serum protein (TSP), albumin, lipid profile and uric acid were measured by Abbott c400 analyzer. Globulin concentration in sera samples of the studied groups in this study was calculated from the following equation:
The data analysis was conducted by using a statistics software package (SPSS for Windows v. 22 .0). All groups showed normal distribution so that parametric statistical methods were used to analysis the data. One-way ANOVA followed by Tukey analysis to test the differences between groups, and the P-value was considered significant if it is < 0.05. Results are presented as means ± SD.
RESULTS
The mean ages of the three groups (P1, P2, and C) was (30.55 vs. 30.14 vs. 30 .62 years) respectively, (Table 1) , there were non-significant different (p > 0.05) in the mean values of glucose and lipid profile of all the three studied groups (control group (C), patient before treatment group (P1), patient after treatment group (P2).
A highly significant increase of serum urea and creatinine levels p=0.007 and p=0.001 respectively in P1 group was observed in comparison with their levels in (P2) and (C) groups. TSP and albumin concentrations were significantly decreased p=0.001, p=0.001 in (P1) group when compared with control group. While After treatment, urea and creatinine were slightly decrease in P2 group is observed but the decrease was non-significant p=0.091, p=0.062 respectively. Both of TSP and albumin levels were slightly increased in a P2 group. No significant difference was found in serum globulin among the three groups. Above results are illustrated in (Table 2) . In comparison with (C) group, serum TAS, TOS, OSI and MDA in (P1) were significantly increased p=0.000, p=0.000, p=0.000, p=0.002, p=0.039 respectively. while the TOS, TAS levels in (P2) group were significant decrease p=0.009, p=0.000 respectively compare with (P1) group. besides, MDA in (P2) group was slightly decrease but non-significant (p=0.08) in (Table 1) .
The present study showed that mean levels of serum XO and UA in (P1) group showed the significant increase at p=0.028, P=0.039 respectively in comparison with (C) groups. furthermore, levels of serum XDH in (P1) group was a highly significant decrease (p=0.000) compared to (C) group. Meanwhile, the levels of XO, XDH, and UA were altered (but not significantly) after treatment, in (Table 4) . 
DISCUSSION
In this study serum of fifty-five untreated males with nephrolithiasis, Twenty-two of treated patients, and thirty of apparently healthy individuals were used to follow the variation in the levels of xanthine oxidoreductases enzymes (XO and XDH)) and other biochemical parameters related to oxidative stress. In this study, male with high pressure, obese, and diabetics were excluded, because significant relationships were found between nephrolithiasis and obesity, diabetes and, high blood pressure [22] [23] .
The results indicated significant increases in the levels of urea, creatinine in (P1) group, (Table 2) , Increased serum creatinine concentration does generally equate to impaired kidney function 24 , the causative is implications of a kidney stone, which impaired kidney function whereas the main role of the kidney is to excrete metabolic wastes [25] [26] . Combination of tamsulosin with potassium citrate treatment able to dissolve stones, sometimes allowed to pass the stones before their complete dissolution, thus serum urea and creatinine levels decreased in (P2) group when compared with (P1) group. The results showed a decrease in the concentration of serum total protein and albumin in (P1) group when compared to the control group and (P2) group, ( Table  2) . Serum albumin is the most abundant serum protein, it has multiple functions, such as antioxidant, absorbs ROS and prevents them from attacking other essential proteins [27] [28] [29] Also It helps to retain elements like calcium, some hormones, and certain drugs in the circulation by binding to them to prevent their being filtered out by the kidneys 30 . Furthermore, it has been suggested that the decrease in serum [TP] is due to microproteinuria and albuminuria, which are important clinical markers of kidney disease 31 Interference with mastication, digestion or deglutition of food cause malnutrition and lead to decrease liver synthesis of albumin 30 . besides, the acute-phase response to inflammation results in a decrease in the gene transcription rates and thus a synthesis of albumin as a negative acute-phase proteins 32 . Oxidative stress is formed by an imbalance between antioxidants and oxidants 33 . Free radicals are pro-oxidants, normally result from the biochemical redox reactions of cellular metabolism, they cause renal epithelial cell injury by the LPO reaction.
In the present study, the levels of biochemical parameters related to oxidative stress, (Table 3) , were also increased in P1 group as compared with C and P groups, it revealed high levels of TOS, MDA, OSI, and UA. This result is in parallel with several studies that showed the presence of the significant increase in these parameters between patients with nephrolithiasis and healthy controls [34] [35] [36] [37] [38] .The increase of (TAS) in P1 group may be due to the action of the immune system which increases antioxidants activities to detoxify the effect of the produced free radicals, it is worthwhile to supplement the patients with antioxidants so as to combat the oxidative load in the body, and also to replenish the anti-oxidants in the body [39] [40] . Previous studies have found that potassium citrate has the potential ability to maintain renal epithelial cells from damage by decreasing free radical production and preventing MDA formation 5, 41, meanwhile, the levels of oxidative stress marker (TAS, TOS, MDA, and OSI) were significant decreased in patients after treatment (P2 group), possibly the used treatment provide suitable pH to pass the stones before their complete dissolution, causing reducing free radical production, so it protecting renal epithelial cells from further injury, oxidative stress marker, and blocking lipid peroxidation reaction compared with (P1 group) 5.
Xanthine oxidoreductase (XOR; XO and XDH) is a ubiquitous complex cytosolic m o l y b d o f l avo p r o t e i n w h i c h r e g u l a t e s t h e rate-limiting step of purine catabolism by transforming xanthine to UA 42 . We found significant increases in the serum XO activities as well as UA levels with highly significant decrease in serum XDH activities in patients before treatment with nephrolithiasis, compared with the two other groups (Table 4) , the results were agreed with other studies which indicate that XO levels are increased in several pathological states like inflammation, ischemiareperfusion, aging, atherosclerosis and recently, in sera of Malaysian patients with kidney stone disease, however, UA is an independent risk factor for kidney disease 18, 40, 43 . The results can be explained as follows: increased urinary excretion of oxalate (Ox), hyperoxaluria, can be toxic largely because of its propensity to crystallize at physiologic pH and form calcium oxalate (CaOx) crystal deposits in the kidneys leading to the production of ROS development of oxidative stress followed by injury and inflammation 12 . In hyperoxaluria, the XDH was converted to XO; serum XO is a critical source of (ROS) as a source of (O 2 45 . So in a condition in which excessive oxalate formation was present, the activity of XO in ischaemicreperfused kidney stone was higher than that of control ischaemic reperfused kidney. After treatment (P2 group) XDH activity was increased; returning to near to the control levels in comparison with (P1) , (Table 4) , at variance of decreasing XO, MDA and TOS levels (Table 3) , that may be because of the effect of combined of potassium citrate with tamsulosin hydrochloride treatment, causing reducing free radical production, thus protecting renal epithelial cells from further injury, and blocking lipid peroxidation reaction 5, 41 . Generally, the studied parameters were modified after treatment (in P2 group), which reflect the advantage of the treatment (combination of tamsulosin with potassium citrate) utilization for nephrolithiasis patients to pass the stones and to prevent renal damage by decreasing the oxidative stress. As a conclusion; serum concentrations of oxidative stress parameters such as oxidoreductases enzymes activities (XO and XDH) were affected by formation of kidney stones, as well as the combination of potassium citrate with tamsulosin was effective for nephrolithiasis; via decreasing oxidants levels (XO, MDA, TOS, and OSI) and modulating antioxidants levels (TAS, XDH, and albumin). Serum XDR activities may be used as diagnostic tool for nephrolithiasis (further search wanted; which are work in our laboratory).
